Objective: To undertake a scoping review and to map research in the area of digital media use in public health.
3 ethics need to be taken into account more consistently. Further research is needed with respect to more participatory methods, particularly those which would seek to use digital media as a means to harness individual and community assets.
Introduction
Advances in the technology and accessibility of digital media provide new opportunities for disseminating health messages, engaging communities, and delivering public health interventions. Media which can be used in this context include electronic media (e.g. internet, email) [1] [2] [3] [4] [5] [6] [7] [8] , as well as mass media [17] [18] [19] , and other visual media (photography, film / video) [20] [21] [22] . Frequently, these media are used for providing information, With such a range of widely available technologies, it is now necessary to explore effectiveness and ways in which we can better understand the quality of media-related products and approaches and to address issues of ethics in relation to their use. The multidisciplinary nature of work in this field suggests that such criteria should seek to build on those already established within the contributing specialties.
While a range of systematic reviews is available on selected topics in this area (as outlined below), no overall map exists of research on digital media in public health. Similarly, while quality checklists and ethics guidelines exist for specific contexts, there is no map of interdisciplinary aspects of quality and ethics that could contribute to this field. The purpose of this scoping review was therefore to map existing research in the area of digital media use in public health as a basis for future systematic reviews and primary research, while taking account of relevant quality criteria .   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 5
Methods
The review was carried out according to the recommendations of scoping review methodology by Arksey and O"Malley (2005) . 28 The authors define five stages for carrying out a scoping review: stage 1: identifying the research question; stage 2: identifying relevant studies; stage 3: study selection; stage 4: charting the data; stage 5: collating, summarising and reporting the results. They also include an optional stage 'consultation exercise'. Because we were working on a very limited research grant, we did not include a consultation exercise but did present and discuss results during a workshop session offered in the faculty. As only one researcher (CC)
had any formal funding to carry out this study, the different stages of the review could not be carried out in duplicate.
Research question
How are digital media used in the area of public health? 
Identifying relevant studies
PubMed, PsycINFO, and Google were searched for relevant information (by CC, KC, CD). Due to the rapid changes in technology, the main searches focussed on studies published since 2000. The following PubMed search strategy was adapted for use with other databases:
Sample PubMed search strategy (("health communication*" OR "behavior change" OR "behaviour change" OR "health promotion" OR "participatory research" OR "visual anthropology" OR ethnography OR empowerment OR "health education" OR "health literacy") AND (film* OR movie* OR multimedia* OR photo* OR photograph* OR 6 video* OR audiovisual OR audio-visual OR multi-media*)) OR fotonovela OR "photo novella" OR "social marketing" OR "photoelicitation" OR "photo-elicitation" OR photovoice OR photo-voice OR videovoice OR video-voice OR "media advocacy" OR "visual storytelling" OR multimedia OR "video game*" OR "virtual reality tool*" OR telehealth OR imagery OR "public service announcement*" OR "social media" OR "photo mapping"
To identify systematic reviews, this search was combined with the PubMed "broad" clinical query for systematic reviews from the year 2000 up to June 2013. Results from this search were supplemented with systematic reviews identified through the other searches. Major textbooks of health psychology and public health communication were searched for additional studies.
29-31
Google searches were carried out to identify more specific information on aspects of ethics and quality.
Study selection
Primary studies or systematic reviews of digital media use in a public health context targeting any population and reporting any outcome were included in the scoping review. One reviewer focussed on visual media (CC); two reviewers focussed on electronic and online media (KC, CD), this was supplemented by additional studies in this area identified by CC. Systematic reviews focussing on prevention, health promotion and service provision (i.e. public health interventions) were analysed in more detail by one reviewer (CC), while information from other study types was used to complement the scoping map.
Data analysis -charting the data and summarising the results
Due to the amount of data identified, analysis of included studies was based on information provided in the publication abstracts. Review abstracts were analysed in detail by one reviewer 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 7 interactivity, and outcomes assessed. Based on this information, a map of digital media use in public health was constructed and the relative frequency of certain features as reported by the abstracts was determined. This was supplemented (non-quantitatively) with data from primary studies and additional information identified. In the map, additional categories were also added, including type and purpose of message, type of methodology, level of engagement, levels of communication, and aspects of quality and ethics. Both the determination of frequency of certain review features and the listing of additional aspects not assessed in systematic reviews (or even high quality primary research studies) allowed an identification of gaps in this field.
Results

Literature search
In the electronic and supplementary searches, 4615 publications were identified, including 438 systematic reviews, based on abstract assessment. Of the systematic reviews, 221 were related to public health. The remaining studies were used as a pool for identifying and searching for additional themes covered. Table 2 shows an overview of the characteristics of the 221 public health reviews with respect to design, participants and outcomes. The vast majority (76.5%) included studies with an experimental design, 22% included observational studies, and only a minority (6%) included studies with a participatory or qualitative design. Of the reviews, most focussed on general populations, 16% focussed on children / adolescents and 4% on elderly people, 10% targeted healthcare professionals, students or researchers, and another 10% people from socially disadvantaged groups, low and middle income settings, or specific ethnic groups. Most reviews did not specify a particular setting, 14% specifically focussed on a community setting, 9% on a healthcare setting, and 8% on educational settings.
Study characteristics
8 Figure 1 shows the major health topics that were targeted in the reviews. Details and review examples are shown in Table 3 . The largest proportion of studies (23.5%) was concerned with general themes relating to health promotion or health education, or to health-related knowledge translation, health literacy or information seeking. A wide variety of more specific topics was covered (see Table 3 ), the most common of these were healthy eating, weight loss or body image (11%), physical activity or sedentary behaviour (10%), or mental health issues (9.5%). Figure 2 represents the media covered by the reviews, with details given in Table 3 . The majority of reviews focussed on eHealth, mHealth, telehealth or telemedicine (54%), followed by mass media or social marketing (32.5%). The remainder was concerned with video (9%), multimedia (8.5%) or video games (8%) used for educational purposes, observation of media use or effects (8%), and only a very small proportion (3%) evaluated participatory visual techniques such as photovoice. A large proportion of interventions (40%), especially in the first category, had an interactive component.
In terms of outcomes (see Table 3 ), the largest proportion of studies (42%) reported behaviourrelated outcomes, around 23% each conducted some form of content analysis (e.g. of mobile phone apps, websites etc.) or analysed use respectively. Fifteen percent assessed knowledge, health literacy or attitudes, and around 7% each reported on health or mental health related parameters respectively. Figure 3 in the online supplement shows the thematic map.  Target groups: a range of target groups was covered, but there was less research targeting policy makers, the wider family or community (rather than just individuals), and non-medical professionals such as librarians, social workers, and teachers.
Thematic map and emerging research needs
 Theory and health models: in-depth assessment of this aspect was not possible but we identified a scarcity of research using a salutogenic approach. Individual level behaviouroriented approaches dominated.
 Contributing disciplines: studies were dominated by medical and health psychological viewpoints, with a lack of more explicitly multidisciplinary approaches, e.g. with nonacademic experts such as staff from digital media companies used in the development of interventions.
 Outcomes: there was very little research explicitly reporting outcomes such as health-and function-related outcomes, wellbeing, quality of life and satisfaction, community change, service provision, needs and assets. There is a gap in relation to reach, scalability, sustainability, and quality and ethics.
 Digital media: studies on electronic media (internet, social media, mobile phones, teleHealth, email etc.) dominated. The emphasis of the use of visual media was in social 3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 10 marketing / mass media campaigns and as part of public health or educational interventions, rather than in the context of qualitative or participatory research.
 Visual methods in health:
there was a lack of information on more specific and active visual techniques, such as media advocacy, visual techniques in qualitative research (e.g. photoor videoelicitation) or in participatory research (e.g. participatory video, photovoice, videovoice), as well as other more active and participatory methods such as photonovella, visual storytelling, participatory photo mapping, or visual problem appraisal.
 Negative effects of media: a range of reviews addressed the negative effects of media, such as the effects of violent video games, excessive television viewing, or advertising of unhealthy food for children. There was less information on other potential negative effects, such as bullying through social media, or body image distortion through advertising and other media portrayal.
 Health aspects: reviews covered a wide variety of health aspects, but approaches tended to target individual health behaviour (on topics such as healthy eating, weight loss, and/or physical activity), and with less emphasis placed on more integrated approaches towards a healthy behaviour or improving health in specific settings or in the community as a whole.
Issues of ethics and quality
Aspects of quality and ethics relevant to digital media use were explored more specifically by examining texts relevant to ethics and quality in a range of contributing disciplines, such as healthcare, health promotion, information psychology, business (organisational management), journalism, media law, and design.
32-54 Table 5 shows an overview of existing concepts and categories that can be drawn on to establish more specific criteria in the area of media and public health. No media application will stand for itself but will be linked to an iterative development process, as well as to desired outcomes. Any consideration of aspects of quality and ethics therefore has to include Donabedian's (1966) 38 criteria relating to contents; process and impact (see details in Table 5) . A high quality intervention or application will also have an established quality management process, as well as a system for attending to ethical issues 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 11 (e.g. consideration by relevant ethics committees and involvement of a wide range of stakeholders). With the range of media and interventions under consideration, the criteria to be applied will vary by type of project, medium, target group, context, function, genre, and degree of interactivity, but a range of principles (e.g. relating to general ethics and quality management)
will remain constant across projects.
Discussion
In However our scoping review has shown that outwith telehealth and eHealth evaluations, current public health usage is largely based on the traditional and outmoded approach of "telling and selling" and cast the recipient in an individual and passive role. There appears to be little experience of engaging with end users in an active let alone interactive sense. Nor could we find good examples of digital media led community engagement. There is also a dearth of robust evidence on the widely presumed cost-effectiveness of media usage in public health messaging. We found relatively little information on the use of a range of more specific visual methodologies (including qualitative and participatory visual methods). These were of particular interest to us because of the potential they have to overcome literacy and language barriers.
Thus overall we worry that current digital media usage in Public Health may at best fail to impact, and at worse reinforce, health inequalities.
Quality and ethical issues relating to the use of digital media in public health also have to be considered. These relate to aspects of contents, process and outcome and can draw on established criteria from areas such as health promotion, healthcare, organisational quality management, journalism, design, and communication, and will vary by factors such as type of 12 project, medium, target group, context, function and degree of interactivity. Again we found surprisingly little published material in this area.
Strengths and limitations
This scoping review adopted a pre-defined methodology for identifying and classifying research in this exceptionally diverse field. Inclusion criteria were defined and extensive searches were carried out. Due to the large number of studies identified, analysis was undertaken at the level of the abstract. However, we were able to map the field more thoroughly and identify areas with only limited evidence. Had the scope of the project permitted this, it would have been desirable for more detailed analysis to be undertaken of the literature identified and to include more steps of data validation and triangulation, as well as supplementing the work by a consultation exercise. Further work will build on this scoping exercise to provide more detail and depth in selected areas.
Future research
As a next step, a systematic review of active qualitative and participatory digital visual methods based in the community or in specific settings is required. This should explore different health models and theories and their effects on any outcomes measured. Recommendations for further primary research would follow from such a review. Finally, we noted that further research might benefit from bringing together multiple disciplines (both academic and non academic) in the development of interventions to help improve their quality and impact on target populations, along with involving the target populations .   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 figure 3 ) Table 5 . Aspects of quality and ethics in public health communication through digital media 5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 21 Digital media a form of electronic media where data are stored in digital (as opposed to analogue) form. It can refer to the technical aspect of storage and transmission (e.g. hard disk drives or computer networking) of information or to the "end product", such as digital video, augmented reality, digital signage, digital audio, or digital art. Mass media means of communication that reach large numbers of people in a short time, such as television, newspapers, magazines, and radio Social marketing an approach seeking to develop and integrate marketing concepts with other approaches to influence behaviours that benefit individuals and communities for the greater social good. Social Marketing practice is guided by ethical principles. It seeks to integrate research, best practice, theory, audience and partnership insight, to inform the delivery of competition sensitive and segmented social change programmes that are effective, efficient, equitable and sustainable. eHealth the transfer of health resources and health care by electronic means mHealth medical and public health practice supported by mobile devices, such as mobile phones, patient monitoring devices, tablets, personal digital assistants (PDAs), and other wireless devices. The ubiquity of mobile devices in both developed and developing countries presents an opportunity to improve health outcomes through the innovative delivery of health services and information. Telehealth the use of electronic information and telecommunications technologies to support long-distance clinical health care, patient and professional healthrelated education, public health and health administration. Technologies include videoconferencing, the internet, store-and-forward imaging, streaming media, and terrestrial and wireless communications. Telemedicine the use of telecommunication and information technologies in order to provide clinical health care at a distance (including transmission of medical, imaging and health informatics data from one site to another). It helps eliminate distance barriers and can improve access to medical services that would often not be consistently available in distant rural communities. It is also used to save lives in critical care and emergency situations. Photoelicitation using photographs as part of a qualitative interview Videoelicitation using video as part of a qualitative interview Photovoice a method mostly used in the field of community development, public health, and education which combines photography with grassroots social action. Participants are asked to represent their community or point of view by taking photographs, discussing them together, developing narratives to go with their photos, and conducting outreach or other action. It is often used among marginalised people, and is intended to give insight into how they conceptualise their circumstances and their hopes for the future. As a form of community consultation, photovoice attempts to bring the perspectives of those "who lead lives that are different from those traditionally in control of the means for imaging the world" into the policy-making process. It is also a response to issues raised over the authorship of representation of communities. Videovoice as photovoice, but using video Photo-novella a small pamphlet akin to comic-book format, with photographs instead of illustrations, combined with small dialogue bubbles. They typically depict a simple story enveloped in a dramatic plot with respect to a particular health topic (when used in this context).
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Participatory video a form of participatory media in which a group or community creates their own film. The idea behind this is that making a video is easy and accessible, and is a great way of bringing people together to explore issues, voice concerns or simply to be creative and tell stories. It is therefore primarily about process, though high quality and accessible films (products) can be created using these methods if that is a desired outcome. This process can be very empowering, enabling a group or community to take their own action to solve their own problems, and also to communicate their needs and ideas to decision-makers and/or other groups and communities. As such, PV can be a highly effective tool to engage and mobilise marginalised people, and to help them to implement their own forms of sustainable development based on local needs. Participatory photo mapping a tool for exploring the "experience of place" and for communicating this experience to community stakeholders and decision-makers. Using Participatory Photo Mapping helps uncover supports and barriers to wellbeing, especially related to the built environment. The PPM approach uses photography, narrative stories, and mapping .   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 23 4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49   26   Table 4 . Thematic research map (part I): details and examples (see online figure 3 )
Levels of communication
Level of engagement
Purpose
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